This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLAGK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



Your ref.: 17073 - Radek 

(19) JAPAN PATENT BUREAU (JP) (11) Japanese Laid-Open Patent No. 

(12) OFFICIAL GAZETTE LAID-OPEN PATENT (A) SHOWA 58-88873 

(43) Date of laying open: 5/27/1983 



(51) Int. CI. 3 : D3 Code: Intraoffice No.: 
G 11 B 17/32 7630-5D 



Request for examination: None No. of Claims: 1 (Total 3 pages) 



(54) Magnetic head and its method of manufacture 

(21) Application No.: S56-188111 

(22) Date of Application: November 24, 1981 

(72) Inventor: M. WATANABE 

v ' do Nippon Denki K.K. 

33-1, 5-Chome, Shiba, Minato-Ku, Tokyo-To 

(71) Applicant: NIPPON DENKI K.K. ^ _^ _ _^ 

K } vy 33-1, 5-Chome, Shiba, Minato-Ku, Tokyo-To 

(74) Agent: S. UCHfflARA, Patent Agent 



1 




SPECIFICATION 

1. Title of the invention 

Magnetic head and its method of manufacture 

2. Patent Claims 

(1) Magnetic head comprising a sheet spring that generates the load of a magnetic 
head, and a hole or groove in which the width or thickness of the said sheet spring is 
partially trimmed. 

(2) Method for the manufacture of a magnetic head that produces an optimum load 
by partially trimming the width or thickness of a sheet spring that generates the said load 
from an electrical signal for checking the load of the magnetic head. 

3. Detailed explanation of the invention 

This invention relates to a floating-type magnetic head used for a magnetic disk 
devices etc., which are external memory devices to electronic computers, and to a method of 
manufacture by which the spring load of the magnetic head is controlled accurately. 

Recently, electronic computers are becoming diversified and are handling an increas- 
ing amount of data, so that size reduction and increase in capacity of external memory 
devices are required. Under such conditions, the magnetic disk device is well-received as a 
low-cost, high-capacity memory device. Especially, the floating head of the magnetic disk 
device floats on a high-speed magnetic disk medium while maintaining a small clearance 
(0.5-1 micron) of the device containing a floating chip comprising an electromagnetic 
converter (hereafter, slider), so that the dimensional accuracy of the floating face of the 
slider and the load added to the slider must be controlled accurately. 

The load added to such a floating head is generated by a metal sheet spring and the 
tolerance of the load is often normally ±10% or less to achieve stable floating of the head. 
For example, the load added to the slider of a Winchester-type magnetic head is approxi- - 
mately 10 g and approximately 0.5 clearance from a medium running at a speed of 37 
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m/s is maintained. When the load changes by approximately 1 g, the 0.5 /xm clearance 
changes by approximately 0.03 /tin, which is considered to be a tolerable limit for reading/- 
writing of the signal. 

The spring load added to the head affects its characteristics greatly but, in reality, 
controlling of the load is quite difficult. This is because, as is well known, the bending force 
of the sheet spring is proportional to the third power of the sheet thickness and its Young's 
modulus. That is, for the above Winchester-type head, for example, a stainless steel sheet of 
50 micron thickness is used for its spring and only 3.2% tolerance is allowed for the sheet 
thickness to keep a +10% accuracy of spring force and this means ±1.6 /xm tolerance for 50 
/xm thick sheet. However, ±1.6 /xm tolerance for actual stainless steel sheet is entirely 
unrealistic because it is actually ±3 to ±5 /xm. In addition, Young's modulus of the sheet 
changes by the material lot, depending on the condition of low-temperature annealing after 
processing, too, therefore controlling the load through controlling the tolerance for sheet 
thickness and Young's modulus is impossible. 

To address such a situation, the bending angle of the sheet spring is adjusted to 
produce a target load for a conventional head. That is, the spring is bent to generate a larger 
than target load regardless of the sheet thickness and Young's modulus of the spring and the 
spring is corrected gradually, while its load is being checked by a compression process. This 
method was not preferable with respect to long-term reliability because the spring force is 
partially yielded in this method. 

The objective of this invention is to eliminate the drawbacks of the conventional 
method of manufacturing of a head and to offer a magnetic head and method for its manufac- 
ture which comes with a simple, accurate and highly reliable load spring. 

Such objective of this invention can be realized by a method that trims the width of 
the sheet spring based on an electrical signal control that checks the load of the sheet spring 
of the magnetic head. 

A practical example of this invention is explained below with the aid of figures. 

Figure 1 shows the magnetic head of the practical example of this invention. 
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In Figure 1, a gimbal-spring 2, having slider 6 at its tip, is attached to head arm 1. 
Bending is applied to the crosshatched part 3 of said gimbal-spring 2 and it has tongue 4. 
This tongue 4 is welded to load bar [sic] 5. The tongue is considered as a rigid body. 
Gimbal-spring 2 is parallel to arm 1, therefore, the spring force generated by bent part 3 is 
transmitted to slider 6 via load beam [sic] 5 for loading. The spring force is adjusted by 
reducing the effective width of the bent part where small hole 7 is drilled in. This method is 
viewed in Figure 2. 

In Figure 2, slider 6, fixed to arm 1, is pressed down by pad 7 so that it has the same 
attitude as it runs on the magnetic medium. That is, the spring force is transmitted to pad 7 
via load arm [sic, Japanese text uses three different terms for number 5. - Translator] ] 5 and 
slider 6. The force transmitted to pad 7 is converted to an electrical signal and is sent to a 
control box 8 for comparison with standard signal voltage. Since the load is set above a 
target value during manufacturing, a laser milling device is operated by the above signal of 
load, which is stronger than standard voltage, for drilling of a small hole at bent part 3 of 
spring 2. 

The effective width of the bent part decreases due to drilling and the load is reduced. 
This load is transmitted via pad 7 to the control box and compared again with standard 
voltage. If the load is still higher than the standard voltage, the laser spot moves to drill 
another small hole. Such operation is repeated and the laser milling device stops when the 
spring load becomes equal to the target value, i.e., when the load signal becomes equal to 
the standard voltage. 

All such operations are performed electrically and mechanically, without manual 
work, in a very short time. High long-term reliability is achieved because the spring force is 
not yielded. 

As shown above, the method to gradually reduce the width of spring, based on an 
electrical signal or checking of the load on the head, can produce the target magnetic head's 
load simply and accurately. 

Incidentally, laser milling is shown in the above example as a means to reduce spring 
width, but other means, such as pressing can produce the same effect. Laser milling can 
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produce a countersunk hole, not necessarily a through-hole, in a groove in the thickness 
direction of the sheet spring. 

4. Brief explanation of the figures 

Figure 1 is a perspective of the magnetic head manufactured by the method of this 
invention and Figure 2 shows the work involved with this invention. 

1 - arm 

2 - gimbal 

3 - bent part 

6 - slider 

7 - pad 

9 - laser milling device 

Agent: S. UCHIHARA, Patent Agent 
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